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Letters to the Editor 
Dear Editor 
The performance of mini Wright peak flow meters 
after prolonged use 
I read with great interest the article of Miles et al. 
(1) about the performance of mini Wright peak flow 
meters after prolonged use. We performed a study (2) 
comparing the reliability of five new mini Wright 
peak flow meters before and after 10 000 compressed 
air impulses of about 4.50 1 min - ’ flow, controlled by 
an electronically driven magnetic valve. There were 
no significant deviations of peak flow values read 
from the mini Wright peak flow meter before and 
after the 10 000 impulses compared to those control- 
led by a pneumotachograph. Comparing our obser- 
vations with those of Miles et al., we conclude that 
changes in reading of mini Wright peak flow meters 
after 1 yr may not be due solely to multiple actua- 
tions or age of the devices, but probably also to other 
factors such as the influence of repeated and rigorous 
washing. I totally agree that checking patients’ peak 
flow meters after prolonged use is recommended. 
B. NIGGEMANN 
Childrens Hospital 
Virchow Clinic of Humboldt University 
Heubnerweg 6 
D-14059 Berlin, Germany 
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Reply to Dr Niggemann 
We thank Dr Niggemann for drawing our atten- 
tion to his/her work showing that mini Wright meters 
were reliable with repeated laboratory testing up to 
10 000 times. This is in agreement with our work 
that, in general, these meters are extremely reliable 
and can, after 13 yr of use, which might involve a 
similar number of test blows, still be found to give 
unchanged readings. We believe that the simple act of 
using the meter is unlikely to lead to changed read- 
ings over time, and, as we comment in our paper, it is 
how the meter is treated in the home and working 
environment which is much more important with 
respect to long-term reliability. Unfortunately, these 
aspects of care for the meters are difficult to control 
and monitor. 
M. R. MILLER 
Department of Medicine 
University of Birmingham, UK. 
Dear Editor 
Bovine TB in badgers: a reappraisal of aetiology and 
pathogenesis 
The badger culling component of the Ministry of 
Agriculture’s cattle bovine tuberculosis eradication 
programme has been controversial from the outset. 
But perhaps the greatest obstacle to progress has 
been the fundamental lack of data on TB trans- 
mission routes and disease development in both 
badgers and cattle: aetiology and pathogenesis. This 
is particularly unclear as regards badgers since, 
until recently, there have only been limited studies 
or experimental transmission, and gross path- 
ology, together with some live clinical sampling: 
experiments (1,2); pathology (3-6); clinical (7,8). 
The conclusion of such studies is that 82% of 
badger TB may be of respiratory origin, and 18% due 
to bite wounding, with an important but un- 
quantified sow to cub transmission element (7,8). It 
remains unclear how the cub transmission actually 
occurs; it may be either trans-placentally, via 
lactation, i.e. by vertical or pseudo-vertical transfer 
(as in cow to calf), or via close sow/cub contact 
within the set. Whatever the route, even 6-month-old 
cubs may have acute TB. This renders any 
vaccine strategy unlikely to succeed, since cubs are 
unreachable for the first 8 weeks of life underground. 
The respiratory and bite wounding routines 
would seem to be an oversimplification in the light of 
recent studies which sampled lymph nodes (6,9). 
These would suggest that early and late TB may be 
separable (see Table l), such that single-site or multi- 
site lesions indicate route of acquisition and subse- 
quent pathogenesis. Lung and kidney disease would 
seem to be typical of late TB, and both are predilec- 
tion sites which occur in most late pathology studies 
(1). Even an experimental thigh injection may rapidly 
become a lung case (2). The lungs may be prone to 
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Table I TB transmission route and pathogenesis indicators in 100 badgers 
Probable transmission route 
(organ, lymph node) 
Fagan 
Total 
Single-site Multi-site Nolan isolations % 
Respiratory 
Lung, bronchial, mediastinal 1.n. 
Dietary 
Head/neck 
Parotid, pharyngeal, 
submandibular 1.n. 
‘Gut’ 
Liver, spleen, mesenteric 1.n. 
Skin, wounds 
Axillary, inguinal, popliteal, 
prescapular 1.n. 
Other, kidney 
Total 
1, 3 5, 8 39 
3 5 30 
3 2 30 
I 6 23 
0 3 4 
17 sites 29 sites 126 sites 
17 badgers 11 badgers 72 badgers 
56 33 
38 22 
35 20 
36 21 
7 4 
172 100% 
Data from Fagan and Nolan in Hayden (1994); Nolan excludes parotids and notes axillary/inguinal lymph nodes alone. 
In., lymph node. 
TB due to silicosis dust just as in human miners 
(9,lO). Some 42% of badger TB would seem to be 
acquired initially via the dietary route (see Table 1). 
Clinical live samples found TB in the submandibular 
lymph nodes initially in 70% of cases (7). Hence, this 
is dietary TB, which is directly comparable with the 
‘scrofula’ or cervical lymphadenopathy found in pigs 
(submaxillary lymph nodes), contracted by ‘dirty 
feeding’ on cattle-contaminated pasture, or child 
‘scrofula’ (Sus scrofu=pig) of the tonsils, formerly 
contracted by unpasteurised milk but with rapid 
development of an ‘apparent lung case’. The first wild 
TB badgers may have caught the disease by eating 
infected roe deer carrion, as the final spillover to 
cattle TB eradication in Switzerland in the 1950s. 
Badgers are likely to pick up TB via dung beetles and 
worms from point source cow pats, infectious for up 
to 1 yr (11). The frequent occurrence of worn, 
broken, lost or abscessed teeth (up to 6% of badgers) 
may enhance direct entry to the blood system (12). 
The 42% of ‘dietary TB’ (Table 1) may also 
reflect transfer within a clan by the mutual grooming 
and bonding linked to maintaining a dominance 
hierarchy, via licking and nibbling each others’ fur. 
If badger TB was transmitted simply by the 
respiratory route, all clan members should be affected 
with no differences according to age or sex. However, 
this is not the case, and often only one or two clan 
members have TB (7,8). Communal sleeping in 
small chambers, as shown by emergency patterns, 
underground photography and radio-telemetry, does 
not yield uniform TB spread. 
Simple bite wounding is also unlikely to pass on 
the minimum challenge dose needed (1). Only some 
15% of persons bitten by rabies-carrying dogs or 
foxes actually catch the highly virulent viral disease. 
Boars do show a slightly higher TB prevalence in 
some studies, but wounds may actually become 
infected by secondary set contamination. There 
has been almost no spread between badger clans, 
despite territorial fights and bite wounding in the 
Woodchester study (7,8). 
Hence, there would seem to be a fundamental 
misunderstanding as to the origin of TB in badgers. 
A reappraisal of early and late TB pathogenesis 
would suggest that TB is often acquired initially 
as dietary ‘scrofula’, although the rapid secondary 
development of a apparent ‘lung consumption’ case 
has been misunderstood. Cattle TB has also been 
misinterpreted, and New Zealand workers echo 
Francis (10) in suggesting that all Mycobacteriurn 
bovis - positive cattle should be regarded as infectious 
via the faeces to badgers (13,14; Griffin, per-s. comm.). 
M. HANCOX 
17 Nouncells Cross, Stroud 
Gloucestershire, GLS 1 PT, U.K. 
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Dear Editor 
Do your clean or contaminate your bronchoscope 
I read with interest the editorial by Harvey and 
Yates (1) on contamination problems related to 
bronchoscopes and their cleaning. The editorial dealt 
mainly with microbiological aspects of equipment 
contamination but referred briefly to the possibility 
of residual tissue acting as a reservoir for micro- 
organisms. Tissue fragments adherent to biopsy for- 
ceps or channels may also ‘contaminate’ subsequent 
biopsy specimens and cause confusion to the histo- 
pathologist. Such fragments will appear in biopsy 
specimens from time to time if the thorough manual 
cleaning procedures recommended by Harvey and 
Yates are not adhered to. Although these tissue 
contaminants have typical tinctorial characteristics 
(intense eosinophilia on H & E preparations) due to 
chemical, heat and drying artefact, some cellular, 
particularly nuclear, detail may be preserved by 
the glutaraldehyde. To the unwary histologist, such 
material may be interpreted as ‘endogenous’ foreign 
material or even (atypical) squamous epithelium. The 
dangers of transferring even a few ‘degenerate’ malig- 
nant cells from one patient’s specimen to another’s 
are obvious. 
K. M. KERR 
Department of Pathology 
University of Aberdeen, U.K. 
26 February 1996 
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